Abstract
Introduction
In recent years, technology entrepreneurship has been one of the most important drivers of economic growth, social value, and innovation [16, 17, 20, 41] . In this context, it is widely acknowledged that women's participations in technology entrepreneurship are heavily underrepresented [21, 24, 25, 39, 42] . This phenomenon is more pronounced in a society characterized with a high level of stereotypical gendered expectations toward technology businesses [39] and well-defined gender roles such as Saudi community [5] .
Literature suggests that science, technology, and innovation are associated strongly with masculinized culture, which resulted in making such fields less attractive for women. Therefore, this prevailing culture leads to reducing women-related invention and innovation ideas as profitable businesses [13, 24, 25, 39] . In addition, although more women are gaining formal qualifications to enter this field, most in general, remain disadvantaged from technology business opportunities [25, 39, 42] . Specifically, in the Saudi women context, as their knowledge has not yet been transferred into technology businesses [5, 58] .
The current literature shows a paucity of research in women's IT entrepreneurship. Specifically, in areas such as Information Systems and female entrepreneurship disciplines, the study of women's IT entrepreneurial behavior is ignored. Scholars suggest that there is a need to understand many aspects of gender relationships in the field of entrepreneurship in general and more specific in technology domain [2, 21] . Previous studies have attempted to examine different factors to understand women entrepreneurs in the IT context [21, 24, 25, 39] . However, earlier studies examine specific factors and may prevent a comprehensive understanding of female entrepreneurial intention from a technological point of view.
Therefore, given the necessity to enhance women participation in business venturing and the significance of technological entrepreneurship and innovation on socio-economic growth, there is a need for further investigation. This investigation incorporates knowing the status quo, identifying the influential factors and exploring women's probability, their experiences and motivations toward technological entrepreneurship. Particularly, in order to encourage Saudi women tech-entrepreneurs, there is a need for identifying and understanding the factors and decision-making processes that affect women's engagement in such businesses. However, literature shows that there is no empirical study to understand female entrepreneurial intention as a predictor to perform IT entrepreneurial behaviors. Furthermore, most of the literature on women's entrepreneurship in general and more specifically in Saudi Arabia is focused on traditional and nontechnological businesses. Consequently, this study is an attempt to fill that void by investigating how influential aspects are linked to IT entrepreneurial intention of women.
Based on the literature review of female entrepreneurship and information systems (IS), the current study aims to examine the influential factors on the intention and decision-making processes that lead women to become tech-entrepreneurs. 
Literature Review

IT Entrepreneurial Behaviour
Many authors pointed out that IT entrepreneurs have different antecedents' factors and behavioral characteristics, which are highly related to technology skills and perceptions [12, 16, 17] . However, review of literature shows a very few studies exists in IT entrepreneurship in general and IT entrepreneurial behavior in particular. IT entrepreneurs are expected to have more technological knowledge in addition to higher innovation capabilities and attitudes. Nichols & Armstrong (2003) describe IT entrepreneurs as individuals, who organize, manage and accept the risk of technological entrepreneurship [44] . In this study, an IT entrepreneur can be viewed as an individual who identifies and exploits opportunities by using technology skills, perceptions, knowledge and experience to create new value through the venture creation process [16, 17, 41] . This definition highlights different antecedents' factors and behavioral characteristics for IT entrepreneurs.
In Information Technology context, there are two ways to study behavior. The first method is to measure behavior directly [e.g.,52]. The second method is to measure behavior indirectly, commonly utilizing behavioral intention, which has been widely adopted in IS literature [e.g., 16, 17, 37] . Also, this method has been widely applied to entrepreneurship in recent years with significant success. Hence, this study uses entrepreneurial intention as a dependent variable to predict a real behavior of women's IT entrepreneurship.
Female Entrepreneurship in Saudi Arabia
Women's entrepreneurship has recently become a topic of interest in Saudi Arabia. Although, women are traditionally restricted to join the economic field for a long time [6] , there is a noticeable improvement of women status in this field, driven largely by changing the direction of the Saudi government to support women's empowerment and gender equality. As a case in point, the Ninth Development Plan of Kingdom (2010 Kingdom ( -2014 ) marks a new phase in the development by providing greater employment opportunities for women and encouraging them to join the workforce [32] . More recently, Vision 2030, which is a recent policy view of Saudi government marks a new phase in the development by promoting and supporting SME entrepreneurship to create suitable job opportunities for Saudi citizens as well as increasing women's participation in the workforce [54] . The government has launched many entrepreneurship initiatives in an effort to enhance women's role in the labor force and economic sector through entrepreneurship leadership, such as Aramco Entrepreneurship Center, Badir Program from the scientific organization of King Abdulaziz City for Science and Technology (KACST), and Al-Sayedah Khadijah Bint Khuwailid Businesswomen Center, in an effort to support the entrepreneurial culture and develop entrepreneurial leadership among Saudi youth. However, women's participation in these initiatives is nascent and remains as a disadvantaged population with high economic potential.
Theoretical Background and Hypotheses Development
Two major streams of literature provide the theoretical foundations for this research. The first is the literature on female entrepreneurship, illustrating the role of entrepreneurial intention as well as its antecedents including gender stereotypes and social Page 4134 norms factors. The second is the literature on information systems, elaborating the role and importance of two context-specific factors personal innovativeness in IT, and related knowledge and experience in technology, as key drivers of entrepreneurial intention in technological entrepreneurship.
The socio-psychological theories enable researchers to explore the attitudes and other constructs to have a better understanding of intention. Since entrepreneurship represents planned, intentional behavior, it becomes suitable to research using the formal models of intentions [35] . The Theory of Planned Behavior (TPB) by Ajzen (1991) is a broad theory of human behavior, which has been successfully adopted to predict and explain intentions to perform behaviors [4, 9] . Ajzen's theory has also become the most influential and increasingly common framework in entrepreneurial intention literature among others [9, 16, 17, 19, 34, 35, 38] .
New businesses are not created accidentally. A considerable amount of literature argues that intention plays a relevant role in decision making to start a new firm and predict entrepreneurial behavior [4, 35, 46] . According to TPB, entrepreneurial intention illustrates the effort that is required from individuals to acquire the entrepreneurial behavior [35] . It is influenced by three antecedents, including, individual's attitude, subjective norms, and perceived behavioral control. This last construct is similar to the construct of perceived self-efficacy [19] , which is adopted in this study. Both concepts reflect one's perceived ability to achieve a particular goal or behavior [4, 7] .
Many scholars have applied the intentional theory with similar goals in different contexts. From the Information System discipline, the behavioral intention model has been widely adopted in the literature [37] . For instance, Chen, (2013; 2014) has adopted the intentional theory to examine empirically IT entrepreneurial behavior and its antecedent factors. He concludes that computer self-efficacy and other factors have a direct and indirect influence on IT entrepreneurial intention [16, 17] . Also, many authors considered intentional theory in their investigation in women's entrepreneurship context [14, 19, 23, 46, 49, 51, 57] . Scholars observe, compared to men, women continue to have lower intentions to start-ups and grow new businesses [19, 23] . Further, Liñan et al, (2010), utilizing Ajzen's theory as a framework for cross-cultural study, have analyzed the different perceptions of both male and female potential entrepreneurs [49] . They conclude that females have lower self-efficacy and entrepreneurial attraction than males, thus leading to lower entrepreneurial intention.
Therefore, it is essential to investigate the female entrepreneurial intention as a predictor to perform IT entrepreneurial behavior as well as its antecedents including entrepreneurial self-efficacy and subjective norms as influential factors on women's IT entrepreneurial intention. According to the literature, in the case of women, these two perceptions can affect to a greater extent the decision of whether or not to start a business [3, 19, 30, 56, 57] 3.1 Hypotheses and Research Model 3.1.1 Pillars of Theory of Planned Behavior: Social Norms, Attitude. Social norms construct is a social perception, which refers to perceived social pressure from people including family, friends and others to perform the entrepreneurial behavior [4, 19] . Individual's attitude refers to the degree to which an individual has a positive or negative personal evaluation about willingness to be an entrepreneur [4, 34] . The theory predicts that greater the positive attitude and positive influence of social norms, greater the intention will be to perform a particular behavior including the entrepreneurial behavior. Therefore, it is proposed that, Hypothesis 1: Social norms influence positively IT entrepreneurial intention of Saudi women.
Hypothesis 2: Attitude towards entrepreneurship influences positively IT entrepreneurial intention of Saudi women. 3.1.2 Entrepreneurial Self-Efficacy. The individual's self-efficacy concepts interact with behavioral intention and social environment [11, 16] . Within the field of entrepreneurship, entrepreneurial self-efficacy (ESE) reflects an individual's confidence in his/her ability to be able to succeed as entrepreneurs and perform entrepreneurship roles and tasks successfully [15, 57] . This construct has also been widely applied in psychology as an individual difference variable. Considerable studies suggest that individuals with higher ESE have higher entrepreneurial intentions [15, 35, 57, 59 ] among others. Other scholars have specifically focused on whether self-efficacy is a key factor that influences individuals' belief and entrepreneurial decisions [57, 59] .
Research on gender aspects has recently focused the attention on self-efficacy belief, perception of abilities and skills from the point of view of society (society's perception of female entrepreneurial skills), and from the perspective of female entrepreneurs themselves. According to the literature, compared to men, women's perception of their entrepreneurial Page 4135 skills have been more reduced frequently, regardless of their real skills, particularly in sectors that are seen traditionally as male domains [33, 45, 57] . This perception in turn impacts their entrepreneurial intentions and subsequent lower levels of entrepreneurial behavior [57, 59] . Other authors observed that women tend to perceive themselves and the entrepreneurial environment less desirable for them than for men and these perceptions have negative consequences for female entrepreneurial propensity [36] . Additionally, there is evidence that women are more likely than men to limit their career choice and interests due to their low perception of the necessary skills and capabilities [57] .
Similar studies suggest that some women may not utilize opportunities to become entrepreneurs because, compared to men, they tend to have lower entrepreneurial self-efficacy [8, 31] . Recent studies show a positive and significant effect of ESE in women's entrepreneurial intention [7, 8, 14, 57, 59] . Wilson et al. (2007) found empirical evidence that both female adolescents and MBA students program showed strong gender effect and lower rates of ESE and entrepreneurial intention than their men [57] . On the other hand, Palmer et al. (2015) found that the relationship between gender and entrepreneurial intentions was reduced when self-efficacy was considered [46] . Other authors have confirmed that women entrepreneurs with high self-efficacy significantly influence innovative behavior than women entrepreneurs with low self-efficacy [10] . Similarity, Anna et al. (2000) found that self-efficacy has a positive effect on the development of women's entrepreneurial intentions and behavior specifically for non-traditional business including technological entrepreneurship. In the present study, it is possible to consider that women perceptions of themselves play a greater role in the decision to start a business at the IT level. Hence, the following hypothesis is proposed:
Hypothesis 3: Entrepreneurial self-efficacy has a positive effect on IT entrepreneurial intention of Saudi women.
3.1.3
Gender RoleStereotyping of Entrepreneurship. Gender is another fundamental sociocultural dimension that influences entrepreneurial intention. Although gender has been analyzed as biological sex in prior research including IS, and female entrepreneurship literature [3, 19, 53, 59] , this study conforms with certain theories [27, 29] as well as previous studies on gender differences in the predictors of intention in entrepreneurship [22, 23, 40, 48, 51] that model gender as psychological state and social construct. Gender stereotypes concerning the qualities that associated with each sex often dictate the type of jobs that are considered appropriate for them those jobs become known as predominantly masculine or feminine jobs [27] . Specifically, entrepreneurship has traditionally been as a masculine and male-dominated field [2, 51] , with fewer women business owners than men [36, 51] . Entrepreneurship scholars have established a relationship between gender stereotypes and entrepreneurial intention. More specifically, gender stereotyping can bring negative impact on women's entrepreneurial intention and could limit their ability to gain social, human, and financial capital [23, 28, 57] . From a technological entrepreneurship perspective, it is widely acknowledged that women in such business are heavily underrepresented [21, 24, 25, 39, 42] . This phenomenon is more pronounced in a society characterized by a high level of stereotypical gendered expectations toward technology businesses [39] and well-defined gender roles such as Saudi community [5] . Specifically, with Saudi culture and society tradition dictating the type of job for women, there is a visible situation of gender difference. Hence, we could observe that gender stereotypes could play an important role in women's decision in IT entrepreneurship as a good career choice. From IS literature, Igbaria et al, (1997) have made similar arguments and they found that gender plays an important role on the IT environment. Men and women may choose different career paths within IT because of their emphasis on different environmental values [3, 30] . Thus, the following hypothesis is proposed:
Hypothesis 4: Gender stereotypes act as a barrier, which affects negatively IT entrepreneurial intentions of Saudi women.
Moreover, gender stereotypes play an important role between the perception of the environment and social norms, and entrepreneurial intention of women entrepreneurs. The negative perception can be an important cause to discourage women for new business creation, since they are highly conditioned by societal norms and the roles ascribed to women [19] . Other authors have examined the role of social norms on female entrepreneurial potential. They found that this construct leads to lower self-efficacy and entrepreneurial attraction for women than men, which in turn affect their entrepreneurial intention [49] . Also, a negative perception of the environment and social norms can instill a fear of failure, which in turn could affect entrepreneurial intention [55] . Therefore, we could observe that the environment and social norms play an important role in women's IT entrepreneurial intention. From IS perspective, this proposition is consistent with Venkatesh & Morris (2000) assertion that women are strongly influenced by subjective norms perceptions of IT and IT usage intentions, and so it is an important concept to be considered [53] . According to the above discussion, the following hypothesis is proposed: [17, 20] . Some well-empirical studies have tested the relationship between PIIT and individual's behavior providing evidence of a significant relationship [1, 17, 20] . For instance, Chen (2014) shows that PIIT has a direct and indirect influence on ESE and IT entrepreneurial intention [17] . A result confirmed by others such as Dutta et al, (2015) who show that PIIT act as key drivers, and the impact of PIIT on entrepreneurial intention is fully mediated through perceived feasibility. Perceived feasibility, also referred to as entrepreneurial self-efficacy in many studies [20] . In the present study, it is reasonable to view that female entrepreneurship at an IT level is driven by many factors including innovation and PIIT. As discussed earlier, scholars found that compared to men, women's perception of their entrepreneurial skills have been more reduced frequently, regardless their real skills [45, 57] . Therefore, it is reasonable to expect that PIIT could play a critical role in the development of entrepreneurial self-efficacy. This proposition confirms previous studies showing that individual with high PIIT will improve his/her ability, motivate him/her to incubate technological innovation and look for ways it could be deployed to transform technology innovation into market opportunity [5, 20] . Thus, the following hypothesis is proposed:
Hypothesis 3a: Personal innovativeness with IT positively influences entrepreneurial self-efficacy of women.
Related Knowledge and Experience in
Technology. Related knowledge and experience (RKE) considered as important in the development of IT entrepreneurial intention. Computer knowledge refers to the self-perception of the extent of knowledge regarding the use of computers across different application domains. A prior computing experience is defined as the frequency of using computers across different tasks and purposes. Both factors reflect individual's direct experience with computers from the past and the present [26] . An individual with a high level of RKE will enable him/her to connect the previous relevant knowledge with the new knowledge, which in turn helps to identify and develop opportunities at the intersection [20, 41] . From this viewpoint, Dutta, et al, (2015) were able to demonstrate that RKE of the entrepreneur act as key drivers, which influence the development of entrepreneurial intentions in technological industries. Following the social cognitive theory, RKE provides the most important source of information for the development of entrepreneurial self-efficacy. Therefore, it is more reasonable to assume that RKE is an antecedent to entrepreneurial self-efficacy, which in turn influences women's IT entrepreneurial intention. Thus, the following hypothesis is proposed:
Hypothesis 3b: Related knowledge and experience positively influence entrepreneurial selfefficacy of Saudi women.
Based on the above hypotheses, the initial research model has been developed as shown in 
Research Methodology
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This study utilizes survey methodology supported by qualitative methods. Survey method will enable us to get a numeric or quantitative trends description of population's opinions and attitudes based on studying a sample of this population [18] . The survey approach is a widely used method in IS and female entrepreneurship research in general and more specific when considering entrepreneurial intentions [16, 17, 19, 20, 23, 49, 51] among others. Consequently, considering the theoretical approach, the nature of the research questions as well as a large number of potential respondents in the sample size, quantitative method and specifically survey approach is considered to be the primary method for data collection. Stage two employs a qualitative method using interviews. Data collected from interviews will be interpreted to validate the quantitative investigation.
The kind of a population is expected to provide a best chance for exploring IT entrepreneurial intentions and it would provide the needed variance for this study. Hence, it is concluded that the study would be targeted at female level in two different categories of population, who would differ on levels of knowledge, experience, and perception. This includes female university students (including undergraduate in their last years and graduate university students) majoring in different disciplines including but not limited to students majoring in IT and other related areas as well as subjects related to business and management. Furthermore, the sample will include nascent entrepreneurs who are not entrepreneurs yet, but are pondering on it and in the process of starting a business.
With regard to the sample of students, there are basic reasons for this selection. Firstly, university students' samples have been widely used in entrepreneurship research especially when considering entrepreneurial intentions as the student will make a professional career choice and decision imminently after, and often before, graduation [9, 20] . Also, according to Sexton and Bowman (1986), the entrepreneurship students did not differ in a significant way from business owners in terms of conformity, energy level, interpersonal affect, social ability and risk aversion [19] . Similarity, Chen (2013 Chen ( -2014 stated that university students are welleducated and technologically savvy and many university students are interested in exploring business in the technology sector. Other authors show that university students are a dynamic segment of the population and, in the information age, they reflect the main source of entrepreneurial talent [19] . Along the same lines, Reynolds et al. (2002) , argue that university graduates in the 25-34 years age range are the segment of the population with empirically a higher entrepreneurial probability [38, 47, 49] . Given all these reasons, it is reasonable to consider female students as a main target of the sample and would be more effective for this study.
Surveys will be distributed under the auspices of selected large, public universities and entrepreneurship programs in Saudi Arabia. After the completed surveys are received, arrangements will be made for interviews. In order to confirm the finding of the quantitative study accurately, it is important to match the sampling frame of the population of the qualitative study with that of the quantitative study. Interviews will be around 20 participants of female nascent entrepreneurs (including graduates, employed, unemployed women) under the auspices of the selected entrepreneurship programs.
Conclusion
This study aims to make a significant contribution to women's IT entrepreneurs in general and Saudi women entrepreneurs in particular by answering research questions, as yet unaddressed. Consequently, the initial model has been proposed to examine the selected constructs. The result of this study will provide a further understanding of the dynamics involved in the decision-making process concerning women in technological entrepreneurship in Saudi Arabia. Practical implications of this study aim to provide knowledge and means for policymakers for designing policies that promote female technology-based entrepreneurship. Finally, this study is also expected to contribute to the literature of knowledge creation. Universities play a critical role in the production of knowledge needed for entrepreneurship [43] . It contributes to enhance women's knowledge, which can significantly increase IT entrepreneurial intention. Hence, a number of practical implications could be communicated to researchers and educators to advance knowledge to improve entrepreneurship education, programs and activities in these universities in an effort to increase the female entrepreneurship culture and explore different kinds of entrepreneurial activities. Page 4138
References
